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CHARACTERISTICS OF PRODUCTION OF MAGNESIUM CAST IRON IN THE USSR

Litezgole Proizvodstvo, No 2 V. A. Zakharov
Moscow, Feb 55

[Figures, tables, and bibliography are appended. Numbers in
prarentheses refer to the author's bibliography appended. ]

the magnesium vapors and the cast iron.

Zxperiments in which magnesium-~-treated cast iron was diluted with ordinary
liquid cast iron were conducted under laboratory conditions. The task was to
determine the effect of such an admixture of cast iron on the elimination of
cementite formations on the ingots and on the changes of the spheroidal forms
of the graphite as well a5 to ascertein the pPossibility of substituting an aa-
mixture of liquid cast iron for the admixture of ferrosilicon. The cast iron
was smelted in a 100-kg induction Turnace, treated with an admixture of mag-
nesium, and poured into Specimen molds while the rezainder was diluted with
fresh liquid cast iron.

The chemical composition, the treatment, of the individual cast iron pigs,
and the pouring of the specimen molis are shown in Tables 1 and 2. The results
thus obtained show that admixtures of fresh cast iron do not replace the sub-
sequent admixture of ferrosilicon; 30- to fO-rm-diameter specimens cast from
cast iron diluted to ap even 50% had cementite inclusicns throuchout their
breadth. The subsequent acmixture of ferrosilicon both to the diluted ang the
undiluted cast iren resulted in increased graphitization and the break down of
all the cementite into pearlite-ferrite, The effect of the admixture of fresh
cast iron on the preservation of spheroidal graphite is in direct relation to
the amount of magnesium initielly introduced into the cast iron, to the amount
of fresh cast iron added, and to the cross section of the specimens. The char-
acteristics of the structures of the resulting specimens are shown in Figures
1l and 2.

Besides the practical significance, the results obtained supplement the
experimental data in regard to the graphitization of cast iron, Apart from the
verification of the intensive carbide-forming action of magnesium and the graph-
itizing action of silicon, it is of consequence that the mixture of the initial
liquid cast iron and cast iron treateq with magnesium also crystallizes with
the separation of spheroidal graphite. Thig phenomenon confirms the presence
of centers of graphitization in magnesiun-treated 1iquid cast iron, which deter-
mine the spheroidal form of graphite in the cast structure,

The amount and size of the spheroidal graphite in specimens cast from a
mixture of cast iron anpd not diluted with magnesium are somewhat different.
In the mixed cast iron there are 10 to 15% more spheroids and their size is
not wniform. Apparently, the carbon of admixed cast iron separates out from
the undeveloped centers of graphitization, as a consequence of which there is
an increase in the quantity of spheroids, as well ag the growth of already
existing spheroids, end, as & result, their size is increased somewhat.

VSka’hitized Copy Approved for Release 2011/07/08 : CIA-RDP80-00809A00070025




. \

Relense 2011107108 CIA 149-8
or Release 2011/07/08 : CIA-RDP80-00809A000700250149-8

r o
1

Sanitized Copy Approved f

on after the admixture
in all cases, when free cementite wag

um cast iron, there was a decrease
noted in the darbon content b

iron (in the Tange of 0.15 to 0.84). There s inconsistent qats in regard to
this question, Thus P. I. Stepin (1)

' globulay graphite in liquid cast iron does not

admixtures on magnesium

in its carbon content and

free carbon in liquid cast iron, especially with
s+ 18 so great that i+ is accompanieq by an

the residua) carbon in the smelt, in conjunction

WI off with the graphite in
the slag,

To verify the behavior of carbon
out carbon admixtures and with a subsequent admixture of 759 ferrosilicon
were sand- and chill-cast, The former had a ledeburite structure while the
latter had g pearlitic-ferritic structure with complete graphite spheroidi.
zation,

» Specimens of magnesium cast iron with-

The refined Specimens were
vhile specimens with a pearlitic
secondary snelting,

tempered to g pearlitic-ferritic structure,
-ferritic structure were subjected to a

The results of the chemical analysis
specimens are listed in Table 3,

carbon content of the cast

ter its treatment with
magnesium. A carbon content, similar to that of the initial cast iron, was
also obtained ip magnesium cast iron specimens having a pearlitic-ferritjc
structure after resmelting to g lamellar graphite Structure, The analysis
of this same cast iron prior to resmelting showed g reduced carbon content,

ite for Troentgenographic analysis, liquid
num, If ordinary grey

ensive scparation of graphite
refining foan results, while the casting becomes Porous with a graphitic-ferritis
structure (2), then in mixing magnesium cast iron with aluminum these effects
wvere not observed,

I
Initial cast iron with a high carbon (4.054) ana silicon (2.33%) content

was smelted in an induction furnace and poured into a ladle with liquid alumi-

num. A large separation of slag and graphite refining foam Tesulted, the

carbon content in the poured specimens decreased to 1.884, instead of 3.118% {
according to calculation, and an intensive growth of cast iron in the rold was '
observed. Cast iron in specimens with a diameter of 30 and 110 mm had a coarse

erystalline cross-gectional fractuyre

with dark Brey spots and in places there i
were inclusions of free graphite. The hardness of the cast iron was Hy = 143-156,

The same cast iron, preliminarily treateq with 0.5% magnesium and 0.3%
ferrosilicon, after being mixed with aluninum, had an insignificant amount of
slag, the graphite refining foam was ebsent, and the growth phenomenon of the
metal in the molq was not observed. on the contrary, specimens with diameters
of 30 and 110 m had a significant axial contraction ang thick white fracture,
The hardness of the 110 mm ingots was 341 H_, Its carbon content decreased to
only 2.45%, i.e., by 56% in comparison with®calculation.
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Figure 3 shm}s graphite grains

» scparated by diééolving magnesium cast
iron specimens in 20% persulfate of ammonia,

usvel rethods of analysis.
is of yreat practical sign
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Figure 1. Struet
to 304 (after annealing). a -- smelt 2k7-2,
247-2, specimen P50 mn x 100; ¢ -- smelt 2kt

ure of Magnesium Cast Iron, Diluted with Grey Cast Iron {

specimen 230 mm x 100; b -~ smelt
-2, specimen ¢ 70 mn x 100
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Figure 2. Structure of Magnesium Cast
A 30 mm x 100; b -- smelt 31k-1
specinen 30 mm x 100; @ -~ sme
31b-% specinen 550 mn x 100; £

Iron. a -- smelt 314-2, specimen
> specimen 30 mm x 100; ¢ -- smelt 314-3,

1t 314-k, specimen #30 om x 100; e -- spelt
-- smelt 31h-L, specimen AT0 mm x 100
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Figure 3. Graphite Grains, Separated From Magnesium Cast Iron

Table 1
Resistance Resistance
Chemical Composition o,: f’:endiuf %Lkmg
Smelt Mo € _S1 "M S5 P 8 (kg/md) (wnd) (kg/mn®)s (4)
2l 3.772.77 0.6+ 0,01 0,128 - Initial cast iron
2h7-1 -- 3.3+ 0.8 0.003 0.123 0,04 107-119*% 5.7 - -
aut-2 -- 3.1 0.75 0.003 0.123 0.03 96.1*  7-0 - --
250-2 -— - - - - - 87.8 9-11 - --
a7 3.75 2.20 .0.6 0.027 -- -- Initial cast iron
271=1 3.63 2.66 0.71  0.007 - 0.05 82-89% 27-40 - “n
272-2 3.65 2.33 0.68  0.006 -- 0.025 65-87% 8-13 52.4 i.c;-
314 3.55 2.40 0.58 0.029 0.122 - Initial cast iron
31k~ 3.50 2,40  0.60 0.013 -- 0.07 - - - -—
31bL-2 3.50 2.61  0.65 0.018 -~  0.06 100.5 7.5 - -
314-3 3.55 2.49 0.58 0.009 --  0.03 85-90% 10-11 a= --
314-4 3.30 2.65 0.61  ©0.005 -- 0.03 104106 14 -- --

*Specimens were tested after annealing.
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Table 2
Additions (%)
Liquid Cast Metallic Hagnesiua . oheusc Additions of 75% Appearance
Srmelt Yo Iron, (kg Magnesium Alloy* cefu doan () Ferrosilicon (%) of Fracture Microstructure

auT Initial cast iron -— - - Grey Lamellar graph-
ite pearlite »
ferrite 20-25%

2u7-1 25 - 1.k . - White Spheroidal
graphite 4
pearlite ¢ lede-
burite 604 (Bg =
321)

247-2 19 - 1.4 30 -- White Spheroidal graph-
ite 4 pearlite +
ledeburite (Hy =
321)

250 Initial cast iron - - -- Grey Lamellar graph-
ite ¢ pearlite ¢
ferrite 20%

250-1 20 0.5 -- -- -- White Spheroidal graph-
ite + pearlite ¢
ledeburite 604

250-2 15 0.5 -- 50 0.3 Light grey, Spheroidal graph-

characteristic ite 20%, remain-
of magnesium ing lamellar or
cast iron psuedo lamellar
(HB = 207) STAT

[adjoins page 7 here]
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